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Background. Gastrointestinal motility and serum thyroid hormone levels are closely related. Our aim was to analyze whether
there is a disorder in esophagogastric motor functions as a result of hypothyroidism. Materials and Methods. The study group
included 30 females (mean age ± SE 45.17 ± 2.07 years) with primary hypothyroidism and 10 healthy females (mean age ±
SE 39.40 ± 3.95 years). All cases underwent esophagogastric endoscopy and scintigraphy. For esophageal scintigraphy, dynamic
imaging of esophagus motility protocol, and for gastric emptying scintigraphy, anterior static gastric images were acquired. Results.
The mean esophageal transit time (52.56 ± 4.07 sec for patients; 24.30 ± 5.88 sec for controls; P = .02) and gastric emptying
time (49.06 ± 4.29 min for the hypothyroid group; 30.4 ± 4.74 min for the control group; P = .01) were markedly increased in
cases of hypothyroidism. Conclusion. Hypothyroidism prominently reduces esophageal and gastric motor activity and can cause
gastrointestinal dysfunction.
Copyright © 2009 Olga Yaylali et al. This is an open access article distributed under the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
1. Introduction
There have been reports of disorders of motility and
transport functions in the digestive system resulting from
hypothyroidism [1, 2]. A reduction in the motor activity
of stomach, small intestine, and colon has been reported
in previous studies. Delayed intestinal transit time has been
reported for hypothyroid patients, although normal gastric
emptying time and normal intestinal transit time have
also been reported for sufferers of thyroid disorders [1–
7]. There have been a few esophageal motility and gastric
emptying rate studies performed, but the pathophysiology of
changes in the motor activity of digestive system observed
in hypothyroid patients has not yet been determined [2,
7]. The most probable pathological reason is the intestinal
edema due to mucopolysaccharide accumulation in gas-
trointestinal tissue, especially hyaluronic acid [7]. Thus,
the objective measurement of gastric emptying time is
crucial and gastric emptying studies using radionuclides,
a noninvasive physiological method, are the accepted gold
standard [8]. Hypothyroid patients also suffer from a feeling
of distress in the cervical region similar to dysphagia.
Radiographic methods have previously been used to evaluate
esophageal function disorders, but the absorbed radiation
doses with these methods are too high. A manometry study,
an invasive method, is accepted as the gold standard to
evaluate esophageal dysmotility by many researchers [9, 10].
Since esophageal motility studies with radionuclides have
come into practice, researchers have been able to evaluate
esophageal motor function noninvasively, practically, and
with a minimal radiation dose.
Our aim was to evaluate whether upper gastrointestinal
system motility is affected in hypothyroid patients by acquir-
ing and evaluating esophageal and gastric scintigraphies.
2. Materials and Methods
2.1. Cases. Thirty female patients admitted to endocrinology
with a diagnosis of primary hypothyroidism and having
2 Gastroenterology Research and Practice
no other systemic disease, except minor dyspeptic com-
plaints, were enrolled. These patients (mean ± SE: 45.17
± 2.07 years) did not smoke, or drink alcohol, or take
any medication that would affect esophagogastric motility.
Control group consisted of 10 healthy females (mean ± SE:
39.40 ± 3.95 years). The period between the beginning of
the hypothyroid symptoms and diagnosis was 2–4 months.
The study received permission from the Faculty Ethics
Committee, and an informed consent form was obtained for
all patients before tests were performed.
Thyroid hormones (FT3, FT4), thyroid stimulating hor-
mone (TSH) levels, vitamin B12 (Vit B12) levels, complete
blood counts (hemoglobulin, hematocrit, white blood cells,
red blood cells, and platelets), sedimentation rate, and
routine biochemical blood tests (serum creatinine, urea,
uric acid, electrolytes, albumin, total protein, liver enzymes,
triglycerides, cholesterol, and glucose) were measured for all
cases. Then, all cases underwent gastroesophageal motility
scintigraphy.
2.2. Scintigraphy Studies. All scintigraphic images were
acquired with a circular CamStar AC/T gamma camera
(GE Healthcare, Milwaukee, WI, USA) using a LEAP. For
the esophageal motility scintigraphy, the patient fasted for
6 hours. Then, the patient sat up, faced the front of the
camera, and was instructed to hold in her mouth a solution
of 15 cc of water including 18 MBq of 99mTc nanocolloid
(Nanocis – Tc-99m colloidal rhenium sulphide injection
[nanocolloid]; CIS Bio International; Cedex, France). Next,
simultaneous to acquiring the anterior esophageal dynamic
images, the patient was instructed to swallow all of the
solution within 1 minute by swallowing once every 5 to
10 seconds. This standard protocol has been applied to all
patients. Dynamic images were acquired over 60 seconds at
a rate of 1 frame/sec onto a 64 × 64 matrix. After imaging,
a cine-image of the esophagus transition was observed on
the processing unit. A region of interest (ROI) was drawn on
the esophagus, excluding the stomach’s fundus. Esophageal
emptying (EE) and transit time (ETT) were automatically
calculated by using formulae of ETT (sec): Time period
between the starting point of detected radioactivity and 10%
radioactivity remaining after the radioactivity peak, and,
EE (%): (Max count-number of counts at 10 sec after max
counts)/(Max counts-mean residual counts preceding initial
swallow).
The gastric emptying time scintigraphy was acquired
within 2 days after the esophageal scintigraphy and after a
night of fasting (minimum 8 h). To prevent the probable
hormonal effects of ovulation on gastrointestinal motility,
cases were analyzed within the first 10 days of their menstrual
cycle. The study was conducted by asking the patients
to eat 230 cc of semisolid food containing 37 MBq Tc-
99m nanocolloid. The food, which consisted of 80 cc milk
and 150 gr corn cereal for a total of 500 kcal, had both a
dense, solid component and a less dense, liquid component.
Immediately following consumption, the patient was supine.
Static anterior gastric images were acquired every 15 minutes
for up to a maximum of 120 minutes; acquisitions were
1 minute in duration. ROIs were drawn on the gastric
region for all images, and gastric emptying time activity
curves and gastric emptying half-times (T50) were calculated
automatically.
2.3. Endoscopy and Pathological Analysis. All patients under-
went gastroesophageal endoscopy and gastric mucosa biop-
sies. All gastric biopsy materials were examined for probable
mucopolysaccharide accumulation in gastric mucosa using
periodic acid shift (PAS) dye [11, 12]. Gastric mucosae of
the patients were categorized into three groups based on
endoscopic and histopathological analyses: normal gastric
mucosa (n = 1), acute erosive gastritis (n = 12), and atrophic
gastritis (n = 17).
2.4. Statistical Analysis. The descriptive statistics were given
as median and minimum-maximum values. Data were
analyzed by using Mann-Whitney U-test and Spearman
correlation coefficient. The statistical significance was set at
P < .05. All analyses were performed with the SPSS (version
10.0) statistical package program.
3. Results
Routine CBC and biochemical values of the patients were
within normal limits. For the hypothyroid group, the median
TSH value measured was 9.6 (0.56–100) μIU/mL (normal
range: 0.27–4.2 μIU/mL), and it was significantly higher than
that of control groups (Table 1). The median Vit B12 value
was 200 (140–683) pg/mL (normal range: 193–982 pg/mL).
Though the mean Vit B12 value for the hypothyroid group
was within normal limits, it was significantly lower than
that of control group (Table 1). No significant correlation
was found between TSH (R = −0.115, P = .437 for ETT;
R = 0.283, P = .130 for T50) and Vit B12 level (R = −0.115,
P = .545 for ETT; R = 0.032, P = .868 for T50) and the
esophagogastric motor activity of hypothyroid patients.
All scintigraphic parameters of esophagogastric system
were compared between the hypothyroid and control group
in our study (Table 1). Comparing the groups, ETT and T50
values were found to be significantly higher, and the EE value
was significantly lower (Figures 1(a), 1(b), 2(a), and 2(b))
in hypothyroid patients (P < .05). There was no significant
difference between the gastroesophageal motility parameters
of the patients suffering from atrophic or erosive gastritis.
Also, no mucopolysaccharide accumulation in the gastric
mucosa was observed in any of the samples examined using
PAS dye.
4. Discussion
Gastrointestinal system disorders are ignored in hypothy-
roidism because of certain systemic symptoms of cardio-
vascular, neuromuscular, and ocular disorders with thyroid
dysfunctions [13]. Changes in the motor activity of the
digestive system may result in gastric distension and con-
stipation in hypothyroidism [7, 14]. There are a limited
number of studies about gastroesophageal function analysis
in people with thyroid disorders compared to intestinal
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Figure 1: (a) The normal esophageal emptying (90.13%) and esophageal transit time (21.50 sec) in a healthy case of control group. (b) The
delayed esophageal emptying (57.83%) and the extended esophageal transit time (50.50 sec) in a hypothyroid patient.
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Figure 2: (a) The normal gastric emptying half-time (T50: 28.43 min) in a healthy case of control group. (b) The delayed gastric emptying
half-time (T50: 79.48 min) in a hypothyroid patient.
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Table 1: The scintigraphic parameters of esophagogastric system and statistical analysis in hypothyroid patients and control group.
Group Age TSH Vit B12 Esophageal Esophageal Gastric
(year) (microIU/mL) (pg/ mL) emptying (%) Transit time (sec) emptying half-time (min)
Hypothyroid (n = 30)
Median 46.50 9.6 200 76 60 44.50
(min-max) (19–67) (0.56–100) (140–683) (1–93) (3–90) (50–120)
Control (n = 10)
Median 40.50 2.45 395 84.50 18.5 28
(min-max) (22–56) (1–3.5) (250–605) (54–93) (5–58) (12–60)
P .182 .001 .0001 .045 .002 .010
motility analysis. It has been found that hypothyroid patients
show significant reduction in gastric emptying [1, 2, 7, 15]
and that no relationship exists between thyroid hormone
deficiency, gastric excretion, and acid secretion [16]. Our
patients had primary hypothyroidism, without any systemic
disorder, for 2–4 months, and they were all suffering from
minor dyspeptic problems. None of them suffered from
severe gastrointestinal system complaints such as nausea,
vomiting, abdominal pain, or constipation. Comparing the
esophagogastric scintigraphic parameters in our patients
with those of healthy cases, we found a significant reduction
in both gastric and esophageal motor functions. These results
were similar with many published studies showing that
hypothyroidism affects gastrointestinal system motility [1, 2,
7, 13, 15].
It has been reported that the most physiologically
relevant method to assess gastric motility is gastric emptying
scintigraphy following a semisolid meal [1, 8, 15, 17, 18].
Therefore, most nuclear medicine departments prefer this
method to evaluate gastric motility [8, 15]. Tc-99m colloid
components used with semisolid food mark the solid phase
of the meal more stably than the liquid phase, so the
acquired data reflect solid phase measurements more than
the liquid ones [8, 19]. Some data indicate that gastric
emptying time is normal in liquid gastric emptying studies
in healthy and short-term hypothyroid patients [5]. It has
also been reported that euthyroid patients who have been
treated for hypothyroidism no longer suffer from a delay
in gastric emptying [6]. Unfortunately, there are a limited
number of studies that examine gastric emptying time with
solid food in hypothyroid patients [8]. Couturier et al. have
stated that liquid parameters can be used if the solid phase
takes too long to be measured [8]. We calculated the gastric
emptying half-time on sequentially obtained images for 60–
120 minutes for all patients and had no problems evaluating
the gastric emptying function. The gastric emptying values
in our healthy cases were found to be within normal limits
defined by our clinic gastric emptying studies, so we believe
that our results that gastric emptying time determined using
semisolid food labeled with Tc-99m nanocolloid are reliable.
Reviewing the data of various scintigraphic studies where
normal rates and pathologies of esophagus are evaluated,
it has been reported that scintigraphic studies where the
patients sit upright and swallow multiple times are much
more reliable and physiologically relevant. Values of residual
radioactivity in the esophagus between 13.1%–19.8% have
been accepted as normal [19–21], and these are similar to
the values (mean value is 19.8%) obtained from our control
group. In hypothyroid patients, the significant elevation in
residual esophageal radioactivity (mean excreted radioactiv-
ity is 64.1%; mean residual radioactivity is 35.9%) supports
our hypothesis that there is deceleration in esophageal motor
activity due to thyroid hormone deficiency. Unfortunately,
we were unable to benchmark our data on esophageal
motor activity because of the insufficiency of published data
on esophageal motility. More research, thus, needs to be
conducted in the field of esophageal motility disorders.
The reports that depletion of thyroid hormones inhibits
the secretory functions of the digestive tract are fairly
concordant [22, 23]. Hypothyroidism affects the entire
gastrointestinal system and causes hypomotility [1, 7, 15].
This finding has been supported by data showing that
gastrointestinal transition time is within normal limits in
euthyroid cases following treatment of hypothyroidism [7].
However, it was previously indicated that there is no direct
correlation between the abnormalities in gastrointestinal sys-
tem kinetics and the level of hypothyroidism [1]. Similarly, in
our study, no significant correlation has been found between
esophagogastric motility and TSH values. We suspect that
symptoms of gastrointestinal system dysmotility, such as
dyspepsia, can occur with mild or severe hypothyroidism.
Therefore, symptoms should be assessed in these patients.
It is known that thyroid autoantibodies arising from
autoimmune thyroid diseases may lead to atrophic gastritis
and that mucosal atrophy of the fundus can occur without
symptoms. Frequently, there is autoimmune pathogenesis,
and it may even develop into pernicious anemia and gastric
malignancy in the following years [24, 25]. In the case of
hypothyroidism, mucinous material (mucopolysaccharide,
hyaluronic acid, etc.) may accumulate in gastrointesti-
nal system mucosa, which may lead to dysmotility. This
accumulation can be observed via pathological analysis.
However, if there is short-term hypothyroidism, no accumu-
lation may be observed in gastrointestinal system mucosa
[26, 27]. We examined all patients via gastroesophageal
endoscopy and evaluated them histopathologically. The aim
was to determine if there was atrophic gastritis and/or
other probable gastric pathologies (e.g., mucopolysaccharide
accumulation) and whether there were accumulations and
whether they affected esophagogastric motor parameters. We
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did not observe any mucopolysaccharide accumulation in
our patient group, whose complaints did not last longer
than 4 months. No significant difference was found between
the gastroesophageal scintigraphical motor parameters of
the patients with atrophic gastritis and the ones with
erosive gastritis. Therefore, we think that there is no direct
correlation between the delayed gastric emptying and gastric
mucosal pathology. Although there is no definite explana-
tion of the pathogenesis of gastrointestinal system motor
hypoactivity, a number of theories have been put forward:
deceleration in myoelectric activity, autonomous neuropa-
thy, intestinal edema, ischemia, reduction in β adrenergic
receptors, and changes in peptic hormone metabolism [15,
27]. Nevertheless, there are a limited number of studies
that have analyzed gastric myoelectric activity disorders in
hypothyroid patients, so more pathophysiological studies
should be conducted in order to clarify this topic. We are in
the process of evaluating gastroesophageal motor functions
after the treatment of hypothyroidism in this group of
patients.
There are some possible limitations of our study which
are the limited number of cases and no incidental diagnosis
of hypothyroidism.
5. Conclusion
Hypothyroidism prominently decreases gastroesophageal
motility, and as such, thyroid functions should be eval-
uated in patients admitted with complaint of dyspepsia.
Gastroesophageal scintigraphies are noninvasive, simple,
physiological methods to use for evaluating esophagogastric
motility and can be helpful in selecting treatment regimes for
hypothyroidism.
References
[1] G. Jonderko, K. Jonderko, C. Marcisz, and T. Golab, “Gastric
emptying in hypothyreosis,” Israel Journal of Medical Sciences,
vol. 33, no. 3, pp. 198–203, 1997.
[2] F. Gunsar, S. Yılmaz, S. Bor, et al., “Effect of hypo- and
hyperthyroidism on gastric myoelectrical activity,” Digestive
Diseases and Sciences, vol. 48, no. 4, pp. 706–712, 2003.
[3] R. Vassilopoulou-Sellin and J. H. Sellin, “The gastrointestinal
tract and liver in hypothyroidism,” in Werner and Ingbar’s the
Thyroid: A Fundamental and Clinical Text, L. E. Braverman
and R. D. Utiger, Eds., pp. 1017–1021, J. B. Lippincott,
Philadelphia, Pa, USA, 6th edition, 1991.
[4] L. J. Miller, C. A. Gorman, and V. L. W. Go, “Gut-thyroid
interrelationships,” Gastroenterology, vol. 75, no. 5, pp. 901–
911, 1978.
[5] A. Dubois and J. M. Goldman, “Gastric secretion and
emptying in hypothyroidism,” Digestive Diseases and Sciences,
vol. 29, no. 5, pp. 407–410, 1984.
[6] C. D. Holdsworth and G. M. Besser, “Influence of gastric
emptying-rate and of insulin response on oral glucose toler-
ance in thyroid disease,” The Lancet, vol. 2, no. 7570, pp. 700–
702, 1968.
[7] R. B. Shafer, R. A. Prentiss, and J. H. Bond, “Gastrointestinal
transit in thyroid disease,” Gastroenterology, vol. 86, no. 5, pp.
852–855, 1984.
[8] O. Couturier, C. Bodet-Milin, S. Querellou, T. Carlier, A.
Turzo, and Y. Bizais, “Gastric scintigraphy with a liquid-
solid radiolabelled meal: performances of solid and liquid
parameters,” Nuclear Medicine Communications, vol. 25, no.
11, pp. 1143–1150, 2004.
[9] F. Jorgensen, B. Hesse, P. Gronbaek, J. Fogh, and S. Haunso,
“Abnormal oesophageal function in patients with non-toxic
goiter or enlarged left atrium, demonstrated by radionuclide
transit measurements,” Scandinavian Journal of Gastroenterol-
ogy, vol. 24, no. 10, pp. 1186–1192, 1989.
[10] P. O. Katz, C. B. Dalton, J. E. Richter, C. W. Wallace, and D. O.
Castell, “Esophageal testing of patients with noncardiac chest
pain or dysphagia,” Annals of Internal Medicine, vol. 106, no.
4, pp. 593–597, 1987.
[11] K. Somasundaram and A. K. Ganguly, “Gastric mucosal
protection during restraint stress: histologically identifiable
gastric mucosal glycosaminoglycan content in albino rats,”
Physiologia Bohemoslovaca, vol. 35, no. 1, pp. 94–96, 1986.
[12] A. G. Oparin, M. T. Khakimov, V. I. Chonka, A. Mendzherer,
and I. Pandei, “The biochemical composition of the bile and
the function of the protective mucosal barrier in peptic ulcer
patients,” Vracebnoe delo Kiev, no. 5, pp. 57–59, 1991.
[13] M. Wegener, B. Wedmann, T. Langhoff, J. Schaffstein, and R.
Adamek, “Effect of hyperthyroidism on the transit of a caloric
solid-liquid meal through the stomach, the small intestine,
and the colon in man,” Journal of Clinical Endocrinology and
Metabolism, vol. 75, no. 3, pp. 745–749, 1992.
[14] C.-L. Lu, P. Montgomery, X. Zou, W. C. Orr, and J. D. Z. Chen,
“Gastric myoelectrical activity in patients with cervical spinal
cord injury,” American Journal of Gastroenterology, vol. 93, no.
12, pp. 2391–2396, 1998.
[15] H. Kahraman, N. Kaya, A. Demircali, I. Bernay, and F.
Tanyeri, “Gastric emptying time in patients with primary
hypothyroidism,” European Journal of Gastroenterology and
Hepatology, vol. 9, no. 9, pp. 901–904, 1997.
[16] A. Dubois and J. M. Goldman, “Gastric secretion and
emptying in hypothyroidism,” Digestive Diseases and Sciences,
vol. 29, no. 5, pp. 407–410, 1984.
[17] K. Jonderko, “Radioisotopic determination of gastric empty-
ing,” Problemy Medycyny Nuklearnej, vol. 3, pp. 8–16, 1989.
[18] L. S. Malmud and R. S. Fisher, “Scintigraphic evaluation of
disorders of the esophagus, stomach, and duodenum,” Medical
Clinics of North America, vol. 65, no. 6, pp. 1291–1310, 1981.
[19] G. Mariani, G. Boni, M. Barreca, et al., “Radionuclide
gastroesophageal motor studies,” Journal of Nuclear Medicine,
vol. 45, no. 6, pp. 1004–1028, 2004.
[20] H. A. Klein and A. Wald, “Computer analysis of radionuclide
esophageal transit studies,” Journal of Nuclear Medicine, vol.
25, no. 9, pp. 957–964, 1984.
[21] R. J. V. Bartlett, “Reproducibility of esophageal transit studies:
several single swallows must be performed,” Nuclear Medicine
Communications, vol. 8, pp. 317–326, 1987.
[22] K. O. Adeniyi and M. O. Olowookorun, “Gastric acid secretion
and parietal cell mass: effects of thyroidectomy and thyroxine,”
American Journal of Physiology, vol. 256, no. 6, pp. 975–978,
1989.
[23] L. Gullo, R. Pezzilli, B. Bellanova, A. D’Ambrosi, V. Alvisi, and
L. Barbara, “Influence of the thyroid on exocrine pancreatic
function,” Gastroenterology, vol. 100, no. 5, pp. 1392–1396,
1991.
[24] M. Centanni, M. Marignani, L. Gargano, et al., “Atrophic
body gastritis in patients with autoimmune thyroid disease,”
Archives of Internal Medicine, vol. 159, no. 15, pp. 1726–1730,
1999.
Gastroenterology Research and Practice 7
[25] S. M. Sjoblom, P. Sipponen, and H. Jarvinen, “Gastroscopic
follow up of pernicious anaemia patients,” Gut, vol. 34, no. 1,
pp. 28–32, 1993.
[26] T. J. Smith, “Connective tissue in hypothyroidism,” in Werner
and Ingbar’s the Thyroid, L. E. Braverman and R. D. Utiger,
Eds., pp. 989–992, J. B. Lippincott, New York, NY, USA, 6th
edition, 1991.
[27] S. Goto, D. F. Billmire, and J. L. Grosfeld, “Hypothyroidism
impairs colonic motility and function. An experimental study
in the rat,” European Journal of Pediatric Surgery, vol. 2, no. 1,
pp. 16–21, 1992.
Submit your manuscripts at
http://www.hindawi.com
Stem Cells
International
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
MEDIATORS
INFLAMMATION
of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Behavioural 
Neurology
Endocrinology
International Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Disease Markers
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
BioMed 
Research International
Oncology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Oxidative Medicine and 
Cellular Longevity
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
PPAR Research
The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014
Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Journal of
Obesity
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
 Computational and  
Mathematical Methods 
in Medicine
Ophthalmology
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Diabetes Research
Journal of
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Research and Treatment
AIDS
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Gastroenterology 
Research and Practice
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014
Parkinson’s 
Disease
Evidence-Based 
Complementary and 
Alternative Medicine
Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com
